Malignant peripheral nerve sheath tumors (MPNSTs) are rare soft tissue tumors commonly arising from nerve roots in the extremities with a predilection in neurofibromatosis (NF) patients. MPNSTs are known to behave aggressively, with worse prognosis in nonresectable cases, and a 5-year survival of about 52% and 15% in resectable and unresectable cases, respectively. Although cytological diagnosis in a known case of NF-1 is possible, however, in the absence of any associated syndrome in a sporadic case, it is very challenging to accurately diagnose this tumor. Till date, to the best of our knowledge, only three cases of epithelioid MPNST correctly diagnosed on cytological examination have been described. We are presenting another case of epithelioid MPNST in a 40-year-old patient with stigmata of NF-1 since childhood, diagnosed on fine-needle aspiration cytology from the left flank mass with subsequent histopathology from left inguinal lymph node metastasis. How to cite this article: Gupta RK, Saran RK, G h u l i a n i D , G a r g L , D a s A . M e t a s t a t i c epithelioid malignant peripheral nerve sheath tumor in a known case of neurofibromatosis-1, cytomorphological appearance, and critical analysis of immunohistochemistry. Indian J Med Paediatr Oncol 2017;38:387-90.
Introduction
Malignant peripheral nerve sheath tumors (MPNST) as their name suggests are derived from nerve sheath cells either Schwann cell or perineurial cells. They are also known as neurofibrosarcoma, neurogenic sarcoma, and malignant schwannoma and account for 5% of malignant soft tissue tumors. MPNST is a very aggressive tumor usually arises from nerve sheath of peripheral nerve roots, and commonly affects extremities. These tumors also show frequent association with neurofibromatosis-1 (NF-1) [1, 2] and occur along with its benign counterpart neurofibroma or arise from it. Since MPNSTs recapitulate appearance of various cells of nerve sheath, its low power histomorphology may vary from neurofibroma to fibrosarcoma. Rhabdomyoblastic, glandular, and epithelial differentiation has been also described in rare cases of MPNSTs. [3] Although few case series describing histological features of epithelioid MPNST are reported, cytological characteristics and histocytological correlation are described only in three reported cases. [4, 5] We report a case of epithelioid MPNST in a background of NF-1 with natural course of its progression diagnosed on fine-needle aspiration cytology (FNAC) with histocytological correlation and immunohistochemical characterization.
Case Report
A 40-year-old male patient presented to the Outpatient Department of Surgery with the complaints of swelling in the left flank for 20 years. The patient was apparently well 20 years back when he noticed the swelling which was nontender, gradual in onset, and progressively increasing in size. The patient operated in a local hospital; however, documentation and pathological details of the surgical interventions were not available. In the last 1½ month period, he redeveloped a swelling in the same region and presented in our hospital. On examination, the patient was found to have multiple variable-sized neurofibromas throughout the body along with few café au lait spots. Except anorexia, no history of fever/vomiting/neurological symptoms/weight loss or clubbing was present. The systemic examination revealed
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For reprints contact: reprints@medknow.com bilateral decreased air entry with left zonal crepts. A large hard, nontender, nonpulsatile, nonreducible, nonfluctuant, fixed lump measuring 17 cm × 15 cm was identified in the left lumbar region [ Figure 1 ]. In addition, multiple axillary and inguinal lymph nodes also noted largest measuring approximately 2 cm in diameter. The family history was noncontributory. Hemogram, liver function test, and kidney function test were within normal limits.
Magnetic resonance imaging (MRI) showed a well-defined round to oval large mass measures 9.7 cm × 7. FNAC smears were cellular and showed a tumor comprising of dispersed large atypical cells with eccentric nucleus, marked nuclear pleomorphism, binucleation, multinucleation, nuclear lobulations/folding, occasional nuclear pseudoinclusions, coarsely granular chromatin, and abundant amount of basophilic cytoplasm [ Figure 3 ]. In addition, many mitotic figures and few degenerated cells were also noted. 
Discussion
Epithelioid variant of MPNST is a very rare tumor which accounts for 5% of all the malignant neural tumors. [4] The incidence of MPNSTs is almost equal between NF1 patients and sporadic cases. Radiation exposure has also been described as a cause of MPNSTs. [6] Few series describing epithelioid variant of MPNSTs are published in the English literature. [7, 8] However, cytomorphological studies are very scant, and except for a single case series, [9] only few case reports are available. Moreover, the rarity of epithelioid variant further limits description of its cytological counterpart; at present, only three cases in two reports have presented FNAC details. [4, 5] Klijanienko et al. in their series also included one case of epithelioid MPNST, but initially, on cytology, it was reported as sarcoma, not otherwise specified which later confirmed on histology. [9] Like its conventional histological (spindle cell) counterpart, epithelioid MPNST usually arises from major nerve roots and commonly located in trunk, extremities, and limb girdles. They may arise from or associated with a preexisting benign nerve sheath tumor such as neurofibroma. In this case, whether tumor aroused de novo or developed in a preexisting neurofibroma was uncertain because of unavailability of pathological details of previous surgeries. The tumor developed over a long period of 20 years with recurrence and later distant metastases into inguinal and axillary lymph nodes and malignant pleural effusion. The most distinct feature of these tumors is their cytomorphological characteristics which distinguish them from the both benign and malignant conventional counterparts. However, due to the similarities of cytological appearance with melanomas, epithelioid sarcoma, poorly differentiated carcinoma, and other epithelioid soft tissue sarcomas, they should be carefully diagnosed considering clinical, radiological, and immunohistochemical aspects.
Since available literature is very limited, no defined cytological criteria have been established. Moreover, the cytological mimicry of these tumors with many other relatively more common tumors is the challenging issue for defining the FNAC characteristics. Dodd et al. [4] found remarkable cytological differences between their two cases. Both of their cases were sparsely cellular; however, one comprise of mainly round singly dispersed cells without any stroma and other showed loosely coherent cells in clumps with fragments of myxoid stroma, and cells were more obviously plump spindled rather than round. Jiwani et al. [5] found richly cellular tumor which consists of pleomorphic cells with both spindle and epithelioid morphology showing prominent nucleoli and many mitotic figures with scant pink mesenchymal matrix material in the background. In our case, the aspirate was predominantly hemorrhagic with good cellularity in only one of the smear. The tumor comprising of dispersed singly lying as well as loosely cohesive clusters of markedly pleomorphic cells with epithelioid morphology. No spindle cell component or background stromal material was found. The cells delineated eccentrically placed nucleus with frequent binucleation/multinucleation, reniform nuclei, nuclear lobulations, coarsely granular chromatin, inconspicuous nucleoli, and abundant amount of basophilic cytoplasm. The cell block was not prepared due to limitations of the material; thus, immunocytochemistry was not performed. The above discussed four cases themselves displayed a varying spectrum of cytomorphological features. Although in our case, the patient had definite stigmata of NF-1, the previously reported three cases occurred sporadically. Sparse cellularity, hemorrhagic aspirate, unavailability of definite diagnostic criteria, and simulation with numerous other tumors make cell block and immunocytochemistry imperative for accurate diagnosis. Furthermore, cytohistological correlation plays an important role for further confirmation of the diagnosis. About 50%-70% of these tumors show loss of INI-1 on IHC. [5] However, in this case, INI-1 expression was retained.
MPNSTs are known to behave aggressively, with worse prognosis in nonresectable cases. Most MPNSTs are high-grade sarcomas, with a high tendency of producing local recurrence and distant metastasis. Tumor size >5 cm, high mitotic count, previous history of NF-1, and incomplete resection are the major determinants of poor outcome. [1] Laskin et al. [8] found a relatively better outcome in superficially located tumors in comparison to deep-seated cases. Although earlier literatures described a more aggressive course in the MPNSTs which occurred in association with NF-1, recent studies showed no differences in progression in the comparable size tumors from NF patients and sporadic cases. [10, 11] 
Conclusion
FNAC is a simple, outpatient department-based procedure which can greatly help in definitive diagnosis of epithelioid variant of MPNST in spite of cytologic variability and unavailable defined cytological criteria. Ancillary studies (immunocytochemistry), if feasible, can further strengthen and ensure diagnosis. In cases with inadequate aspirate material, a cytohistological correlation may be required for confirmation of diagnosis.
Limitations
The exact nature of tumor whether aroused de novo or developed in a preexisting neurofibroma was not determined due to unavailability of previous pathological details. Furthermore, due to limited aspirate material, immunocytochemistry was not done; however, IHC was performed in metastatic lesion in the inguinal nodes.
